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Description 

BED LIFT 

Background of Invention 

[0001] The present invention relates generally to an inclinable 

bed frame and, more particularly, to a tilting apparatus for 
elevating a bed frame between a horizontal position and 
an inclined position. 

[0002] it i S often advantageous to incline one end of a bed. For 
example, an individual may be temporarily relieved from 
pain and other symptoms caused by digestive disorders 
such as gastro-esophageal reflux and heartburn by main- 
taining the head slightly above the rest of the body while 
sleeping or lying down. An individual may also find it de- 
sirable to be inclined when reading, writing or watching 
television in bed. This may be particularly true of business 
people and other travelers staying in hotels while away 
from home. 

[0003] Numerous methods have been employed to incline a bed 
frame. Books or bricks can be placed under the legs or 
supports of the bed frame. This method is often tedious 



and may require the assistance of another person. This 
method may also be aesthetically unpleasing. Further, us- 
ing bricks or books as an elevation device restricts move- 
ment of the bed should it be desired to re-position the 
bed to another location. Using bricks and books may also 
result in an unstable frame position thereby exposing a 
person resting on the bed to injury. Additionally, to raise 
or lower the frame one may be required to exit the bed, 
which may not be possible given the infirmity of the indi- 
vidual. 

[0004] other methods and systems have been developed to in- 
cline a bed frame and typically include the use of actua- 
tors coupled to various types of support systems. Using 
actuators to assist in raising one end of the bed helps re- 
move the patient from the physical labor of raising one 
end of the bed manually. However, many of these meth- 
ods create structures that are often large in size or com- 
plicated to use and may require the use of a specialized 
bed frame. Furthermore, many of these methods leave the 
tilting mechanisms exposed where damage to fingers or 
other objects may result as the bed is being raised or low- 
ered. 

[0005] other solutions include an integrated bed frame and bed 



that is designed to incline at one or more points between 
the head and foot ends of the bed. This solution, however, 
requires a specialized bed and frame and may be cost 
prohibitive to some individuals and especially lodging 
chains that must equip dozens, if not hundreds, of bed- 
rooms with one or more beds. 
[0006] it would therefore be desirable to have a system and 

method capable of tilting one end of a conventional bed 
frame so as to incline a conventional bed. It would be fur- 
ther desirable to have a tilting apparatus that may be used 

to retrofit an existing bed frame to be inclinable. 
Brief Description of Invention 

[0007] The present invention provides a system and method of 
elevating or tilting one end of a conventional bed frame 
that overcomes the aforementioned drawbacks. A tilting 
apparatus is attached to an end of a new or existing bed 
frame to tilt the end of the bed. A power actuator has a 
shaft which is connected to and moves a first end of a lift- 
ing bar. The other end of the lifting bar rests on the floor, 
and its movement is restricted. As the shaft moves the 
first end of the lifting bar, the distance between the first 
end of the lifting bar and the floor is increased or de- 
creased. The first end of the lifting bar raises and lowers 



the tilting apparatus connected to the bed frame thereby 
tilting the bed frame. 

[0008] Therefore, in accordance with one aspect, the present in- 
vention includes an inclinable apparatus having a support 
bar extending across and connected to a frame. The lift- 
ing mechanism also has a power actuator connected to 
the support bar and an extendable bar pivotally connected 
to the support bar. Furthermore, the lifting mechanism 
has a guide bar having a ramp and constructed to engage 
the extendable bar. The ramp is constructed to increase a 
distance from the extendable bar to the guide bar during 
extension of the extendable bar. 

[0009] According to another aspect, the present invention in- 
cludes a bed having a frame and a tilting apparatus con- 
nected to the frame and constructed to retractably lift an 
end of the bed. The tilting apparatus includes a transverse 
frame bar connected to the frame and a lifting actuator 
having a retractable shaft connected to the transverse 
frame bar. The bed also has a pair of guide rails, each 
having a first end connected to the transverse frame bar 
and a second end connected to the frame. The tilting ap- 
paratus includes a pair of pivot bars, each having a first 
end pivotably connected to the transverse frame bar and a 



second end. The tilting apparatus further includes a cross 
member link having a first end pivotally connected to the 
second end of each of the pivot bars and a second end in 
contact with each of the guide rails. 
[0010] According to yet another aspect, the present invention 

provides a method of manufacturing a frame tilting appa- 
ratus. The manufacturing process includes providing a 
main support bar and connecting an actuator having a 
shaft to the main support bar. A cross member bar is con- 
nected to the shaft. The cross member bar is configured 
to tilt a frame as the cross member bar rotates about a 
first end thereof. Further, the manufacturing process in- 
cludes connecting a pair of rails to the main support bar. 
The pair of rails is configured to guide a second end of 
the cross member bar as the cross member bar moves 
therealong. 

[0011] According to a further aspect, the present invention pro- 
vides a method of inclining a bed includes the step of en- 
gaging a first end of an extendable bar to a guide bar 
fixedly attached to one end of a bed frame. A second end 
of the extendable bar is engaged to a floor. The first end 
of the extendable bar is extended such that the extend- 
able bar rotates causing a distance between the first end 



of the extendable bar and the floor to increase. A distance 
between the first end of the extendable bar and the guide 
bar is increased as the first end of the extendable bar 
moves along a ramp attached to the guide bar. 
[0012] various other features, objects and advantages of the 

present invention will be made apparent from the follow- 
ing detailed description and the drawings. 
Brief Description of Drawings 

[0013] The drawings illustrate one preferred embodiment 

presently contemplated for carrying out the invention. 
[0014] | n t he drawings: 

[0015] pig. 1 is a perspective view of a bed incorporating a frame 
tilting apparatus according to the present invention. 

[0016] pig. 2 is a perspective view of the frame tilting apparatus 
shown in Fig. 1. 

[0017] Fig. 3 is a cross-sectional view taken along lines 3-3 of 
Fig. 1 illustrating the bed in a horizontal position. 

[0018] Fig. 4 is a cross-sectional view, similar to Fig. 3, with the 
bed in an inclined position. 

[0019] Fig. 5 is a cross-sectional view taken along lines 5-5 of 

Fig. 3. 
Detailed Description 



[0020] Referring now to Fig. 1, an inclinable bed 10 in accor- 
dance with the present invention is shown. The inclinable 
bed 10 includes a tilting apparatus 12, which will be de- 
scribed in greater detail with respect to Fig. 2. The tilting 
apparatus 12 is connected to a conventional mattress 
frame 14. Frame 14 is designed to support a mattress or 
box spring mattress combination and includes a pair of 
frame rails 14a and a pair of transverse frame bars 14b. 
The frame 14 is configured to receive a mattress 16 of 
conventional mattress size, e.g. twin double, queen, king, 
and the like. The mattress 16 may also be supported by 
plywood or other planar support. A set of castor wheels 
18, 19 is attached to the frame 14 to allow movement and 
repositioning of the bed. The inclinable bed 10 includes at 
least one tilting apparatus. That is, it is contemplated that 
two or more tilting apparatus 12 may be used for inclina- 
tion of larger sized or greater weight mattresses and sup- 
port structures. 

[0021] Referring now to Fig. 2, tilting apparatus 12 has a cross 
member support or link 20 that spans the width of the 
frame 14. Preferably, the cross member support 20 is se- 
cured to the frame 14 using bolts (not shown) or other 
threaded fasteners. A power actuator 22 is attached to the 



cross member support 20 by way of an actuator support 
or bracket 24. The power actuator 22 includes a motor/ 
pump and control housing 23 having a controller and mo- 
tor/pump (not shown) therein, a retractable cylinder, 
screw, or shaft 26 (Fig. 1), and a cylinder, screw, or shaft 
housing 25. The retractable shaft 26 is designed to ex- 
tend from and retract into the housing 25. The power ac- 
tuator 22 may be of the mechanical, electrical, pneumatic, 
hydraulic, or similar type. Electrical power required by the 
power actuator 22 may be supplied by a battery (not 
shown) located internally or externally to the housing 23 
or by connecting the power actuator 22 to a utility power 
source via a conventional wall outlet (not shown). 
[0022] The power actuator 22 is preferably remotely controlled 
via actuator controller 27. Remote control 27 actuates the 
power actuator to extend or retract the shaft 26 between 
a minimum position and a maximum position. It is con- 
templated that the shaft 26 may be extended to a position 
between a plurality of extended positions between the 
minimum and maximum positions and maintain that posi- 
tion as desired. In this regard, the frame may be caused to 
incline at any of a myriad of incline positions. Remote 
control 27 is linked to the actuator controller via a cable 



29 or communicates with the controller wirelessly. The 
shaft 26 is pivotably attached to an extendable bar 28 and 
moves the extendable bar 28 along a pair of guide rails 
30, 32. The minimum and maximum positions of shaft 26 
limit the range of motion of the extendable bar 28 along 
the pair of guide rails 30, 32. The shaft 26 also is placed 
in a lock position so as to restrict movement of the ex- 
tendable bar 28 when a desirable inclined position is 
reached. 

[0023] still referring to Fig. 2, the shaft 26 is pivotably attached 
to the extendable bar 28 so as to allow the extendable bar 
28 to rotate as the extendable bar 28 moves along guide 
rails 30, 32. To help reduce friction as the extendable bar 
28 moves along guide rails 30, 32, the extendable bar 28 
has a pair of guide wheels 40 pivotably attached and con- 
structed to roll in the guide rails 30, 32. It is also contem- 
plated that magnets may be used instead of guide wheels 
to assist in reducing friction. Guide rails 30, 32 attach at 
one end to cross member support 20 and to frame 14 at 
the other end. Guide rails 30, 32 are designed to guide 
the movement of one end of the extendable bar 28 as the 
frame 14 is raised or lowered. Additionally, well-defined 
channels may also be formed in the guide rails 30, 32 to 



help guide wheels 40. 

[0024] a pair of ramps 42 may be seated in guide rails 30, 32 

along the path of guide wheels 40 to define the rate of in- 
cline of frame 14 as the extendable bar 28 moves along 
guide rails 30, 32 and to increase the distance between 
extendable bar 28 and guide rails 30, 32. Preferably, 
ramps 42 have a flat surface 43 mounted to guide rails 
30, 32 and an arcuate surface 45 opposite thereof. In a 
preferred embodiment, ramps 42 are configured to in- 
crease the distance between guide wheels 40 and guide 
rails 30, 32 as the extendable bar 28 is extended. In this 
manner, ramps 42 may be constructed such that frame 14 
is inclined at a substantially constant or linear rate. It is 
also contemplated that the speed at which the shaft 26 is 
extended and retracted may be varied so as to achieve the 
desired rate of incline. 

[0025] Tilting apparatus 12 further includes support legs 44, 46. 
Each leg 44, 46 is pivotably attached at one end to the 
cross member support 20 and is pivotably attached at the 
other end to the extendable bar 28. A stabilizing crossbar 
48 is fixably attached to the legs 44, 46 to provide addi- 
tional support. A set of wheels 50 is attached to the ex- 
tendable bar 28 and legs 44, 46 with pins 52, 54. The set 



of wheels 50 is configured to support the inclinable bed 
10 on the floor surface as the frame 14 and bed 10 are 
raised or lowered. 

[0026] The inclinable bed 10 also includes an inner guard 34 and 
an outer guard 36 that surround the sides and foot end of 
the frame 14. It is contemplated that a wall or headboard 
structure guards the head end of the bed. Guard 34 is at- 
tached to frame 14 and, as such, moves with the frame 14 
as the inclinable bed 10 is raised or lowered. Outer guard 
36 is attached to the extendable bar 28 and to support 
pins 38. In this regard, the outer guard 36 remains in a 
fixed and substantially horizontal position as the frame 14 
is raised and lowered. 

[0027] Guard supports 56, 58 are attached to legs 44, 46 at pins 
52, 54. The guard supports 56, 58 support the outer 
guard 36 and keep the outer guard 36 in a substantially 
horizontal position throughout the tilting range of the tilt- 
ing apparatus 12. As shown in Fig. 2, a cutout 60 in the 
inner guard 34 allows the guard supports 56, 58 to ex- 
tend through the plane of the inner guard 34 and attach 
to the outer guard 36. 

[0028] Referring now to Fig. 3, a cross-sectional view of Fig. 1 
shows the inclinable bed 10 in a horizontal or rest posi- 



tion. The shaft 26 of the power actuator 22 and the ex- 
tendable bar 28 are shown in a retracted position. In this 
position, the castor wheels 18, 19 support the frame 14 
on the floor, and support wheel 50 is raised off the floor 
allowing the head end 62 and foot end 64 of the frame 14 
to be re-positioned in any direction along the floor. Inner 
guard 34 and outer guard 36 are in a horizontal position 
such that the outer guard 36 completely overlaps the in- 
ner guard 34. 

[0029] Referring now to Fig. 4, as the power actuator 22 extends 
shaft 26, the extendable bar 28 rotates about the pin 54 
from the retracted position toward the extended position, 
and the extendable bar 28 becomes increasingly perpen- 
dicular to the floor. As the extendable bar 28 rotates, 
guide wheel 40 travels along the guide rail 32 in a direc- 
tion generally indicated by arrow 66. The guide wheels 40 
force the head end 62 of frame 14 away from the floor or 
supporting surface as the extendable bar 28 increases the 
distance between the floor and guide wheel 40. To extend 
the distance between the head end 62 of frame 14 and 
the floor, ramp 42 is attached to the guide rail 32 and 
placed in the path along which guide wheels 40 travel. 

[0030] Support wheels 50 contact the floor and support the ex- 



tendable bar 28 as the extendable bar 28 is extended. 
Castor wheels 18, located at the head end 62 of frame 14, 
are raised off the floor as frame 14 is tilted. It is contem- 
plated, however, that the castor wheels may be con- 
structed to remain in contact with the floor as the frame is 
tilted. Support wheels 50 and castor wheels 19, located at 
the foot end 64, support the frame 14 on the floor and al- 
low re-positioning of frame 14 while in an inclined posi- 
tion. 

[0031] As mentioned above, inner guard 34 is attached to frame 
14 and inclines with frame 14. Outer guard 36 remains in 
a substantially horizontal position with respect to the 
floor as frame 14 is tilted. Inner guard 34 and outer guard 
36 remain overlapped as frame 14 moves from a horizon- 
tal position to a tilted position to prohibit interference 
with the tilting apparatus 12. 

[0032] Referring now to Fig. 5, a view of Fig. 3 taken along lines 
5-5 thereof illustrates the relative position of guards 34, 
36 when the frame is at a rested or non-inclined position. 
As further shown, a support pin 38 extends through cas- 
tor wheel 19 to the outer guard 36. Support pin 38 main- 
tains the outer guard 36 off the floor to ease the portabil- 
ity of the bed 10. As noted, guard 36 will remain fixed as 



the frame is inclined. Guard 34 will follow the inclination 
of the frame 14. The guards 34, 36 are of sufficient size 
to block or prevent insertion of objects in the volume de- 
fined by the tilting apparatus. 

[0033] Therefore, in accordance with one embodiment, the 

present invention includes an inclinable apparatus having 
a support bar extending across and connected to a frame. 
The lifting mechanism also has a power actuator con- 
nected to the support bar and an extendable bar pivotally 
connected to the support bar. Furthermore, the lifting 
mechanism has a guide bar having a ramp and con- 
structed to engage the extendable bar. The ramp is con- 
structed to increase a distance from the extendable bar to 
the guide bar during extension of the extendable bar. 

[0034] According to another embodiment, the present invention 
includes a bed having a frame and a tilting apparatus con- 
nected to the frame and constructed to retractably lift an 
end of the bed. The tilting apparatus includes a transverse 
frame bar connected to the frame and a lifting actuator 
having a retractable shaft connected to the transverse 
frame bar. The bed also has a pair of guide rails, each 
having a first end connected to the transverse frame bar 
and a second end connected to the frame. The tilting ap- 



paratus includes a pair of pivot bars, each having a first 
end pivotably connected to the transverse frame bar and a 
second end. The tilting apparatus further includes a cross 
member link having a first end pivotally connected to the 
second end of each of the pivot bars and a second end in 
contact with each of the guide rails. 
[0035] According to yet another embodiment, the present inven- 
tion provides a method of manufacturing a frame tilting 
apparatus. The manufacturing process includes providing 
a main support bar and connecting an actuator having a 
shaft to the main support bar. A cross member bar is con- 
nected to the shaft. The cross member bar is configured 
to tilt a frame as the cross member bar rotates about a 
first end thereof. Further, the manufacturing process in- 
cludes connecting a pair of rails to the main support bar. 
The pair of rails is configured to guide a second end of 
the cross member bar as the cross member bar moves 
therealong. 

[0036] According to a further embodiment, the present invention 
provides a method of inclining a bed includes the step of 
engaging a first end of an extendable bar to a guide bar 
fixedly attached to one end of a bed frame. A second end 
of the extendable bar is engaged to a floor. The first end 



of the extendable bar is extended such that the extend- 
able bar rotates causing a distance between the first end 
of the extendable bar and the floor to increase. A distance 
between the first end of the extendable bar and the guide 
bar is increased as the first end of the extendable bar 
moves along a ramp attached to the guide bar. 
[0037] The present invention has been described in terms of the 
preferred embodiment, and it is recognized that equiva- 
lents, alternatives, and modifications, aside from those 
expressly stated, are possible and within the scope of the 
appending claims. 



